ARTI CLE 925
STORM WATER MANAGEMENT REGULATI ONS
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925. 02 Definitions

925. 03 Ceneral Requirenents

925. 04 Storm Water Managenment Districts

925. 05 Storm Water Managenment District |nplenentation
Provi si ons
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925. 07 Har dshi p Wai ver Procedure

925. 08 | nspecti ons
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925. 11 Ri ght of Entry

925. 99 Penal ty

CROSS REFERENCES

Tapping fee - See 3rd O ass S3202(53 P.S. S38202)

Departnent of Public Wrks - See ADM Art. 107

Sewer rental - See S.U & P.S. Art. 927

Privies and cesspools - See HLTH Art. 1163

Gar bage di sposals enptying into sewer system- See BLD. Art. 1717

925.01 APPLI CABI LI TY

The follow ng activities shall be subject to these
regul ati ons when they create nore than 10,000 sq.ft. of

addi tional inpervious surfaces. Activities which create

| ess than 10,000 sq. ft. of additional inpervious surfaces
shall al so be subject to these regulations, if in the
opinion of the Gty Engineer, conpliance with these

regul ations is necessary to prevent the occurrence or
exacerbation of stormwater or erosion control problens on a
| ocal level. Also, sections 925.03(h)"Erosion Control" and
925.03(j )" Si nkhol e Prevention", 925.03(k) "Concrete Bl ock
Ret ai ning Wal I s", and 925.03(1) NPDES Permt apply

regardl ess of any onsite activity or area of additional

i npervi ous surfaces created. Activities under itenms "i" &
""" below shall be subject to these regul ati ons regardl ess
of the area of additional inpervious surfaces created.

(a) Land devel opnent.
(b)  Subdi vi si on.

(c) Construction of new or additional inpervious
surfaces(driveways, parking lots, etc.).

(d) Construction of new buildings or additions to existing
bui I di ngs, including residential construction.
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(e)
()
(9)
(h)
(i)

(J)

925. 02

Ear t hnovi ng.

Agricul tural operations.
Forest managenent operations.
Nur sery operati ons.

Di version or piping of any natural or man-nmade
wat er cour se.

Installation of stormwater systens or appurtenances
t hereto.

DEFI NI TI ONS

The follow ng words, terns and phrases when used in this
Article shall have the nmeaning ascribed to themin this
section, unless the context clearly indicates a different
meani ng.

(a)

(b)

(c)
(d)

(e)

()

(9)

Act 167 - Act of COctober 4, 1978, P.L. 864, the "Storm

Wat er Managenent Act.”

Cistern - An underground reservoir or tank for
storing rainwater.

Gty - Gty of Bethlehem
Conservation District - The Northanpton County

Conservation District or Lehigh County Conservation
District, as applicable.

Cul vert - A pipe, conduit or simlar structure
i ncl udi ng appurtenant works which carries surface
wat er .

Dam - Any artificial barrier, together with its
appurtenant works, constructed for the purpose of

i mpoundi ng or storing water or any other fluid or
semfluid or any refuse bank, fill, or structure for
hi ghway, railroad or other purposes which does or may
i npound water or any other fluid or sem fl uid.

Design Storm - The magnitude of precipitation froma
storm event neasured in probability of occurrence
(e.g., 50 yr. storm and duration (e.g. 24-hour), and
used in conputing stormwater managenent contro
systens.
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(h)

(i)

(1)

(k)

(1)

(m

(0)

(p)

(a)

(s)
(t)

Detention Basin - A basin designed to retard storm
wat er runoff by tenporarily storing the runoff and
releasing it at a predeterm ned rate.

Devel oper - A person, partnership, association,
corporation or other entity, or any responsible person
therein or agent thereof, that undertakes any
applicable activity of this ordi nance.

Devel opnent Site - The specific tract of land for
which a Regul ated Activity is proposed.

Dr ai nage Easenment - A right granted by a | and owner
to a grantee, allowng the use of private land for
storm wat er managenent purposes.

Drai nage Plan - The docunentation of the proposed
storm wat er managenent controls, if any, to be used for
a given devel opnent site, the contents of which are
established in section 925.07.

Erosion - The renoval of soil particles by the action
of water, wind, ice, or other geol ogical agents.

Freeboard - The increnental depth in a stormwater
managenent structure, provided as a safety factor of
desi gn, above that required to convey the design runoff
event .

G oundwat er Recharge - Replenishnent of existing
nat ural underground water suppli es.

| npervious Surface - A surface which prevents the
percol ation of water into the ground.

Infiltration Structure - A structure designed to
direct runoff into the ground, e.g. french drain,
seepage pit or seepage trench.

LVPC - Lehigh Valley Pl anning Conm ssi on.

Land Devel opnent - (i) the inprovenent of one lot or
nmore contiguous lots, tracts or parcels of |land for any
pur pose involving (a) two or nore buildings, or (b) the
division or allocation of |and or space between or
anong two or nore existing or prospective occupants by
means of, or for the purpose of streets, commopbn areas,

| easehol ds, condom ni uns, buil ding groups or other
features, or (c) a proposed single |ot single structure
devel opnment where, in the opinion of the Gty Engineer,
the inpact and intensity of the Land Devel opnent
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(u)

(v)

(W

(x)

(y)

(2)

(aa)

(bb)

(cc)

(dd)

warrants review by the Cty Planning Conm ssion, and
(1i1) a subdivision of Iand.

Mai nstem (nmai n channel) - Any stream segnent or other
runof f conveyance facility used as a reach in the
wat er shed pl an hydrol ogi ¢ nodel s.

Manni ng Equation (Manning formula) - A nethod for
calculation of velocity of flow (e.g. feet per second)
and flowrate (e.g. cubic feet per second) in open
channel s based upon channel shape, roughness, depth of
fl ow and sl ope. "Open channels" may include cl osed
conduits so long as the flowis not under pressure.

Muni ci pality - City of Bethlehem Lehigh or Northanpton
County, Pennsyl vani a.

NPDES Permt - National Pollutant D scharge Elimnation
System Perm t .

NRCS - Natural Resource Conservation Service - U. S,
Department of Agriculture. (Fornmerly the Soi
Conservation Service.)

Open Channel - Any water(usually storm water)
conveyance facility through which water normally fl ows
by gravity. An open channel may be exposed, such as a
swal e, street gutter, or stream or unexposed(or

cl osed), such as a storm sewer pipe or box culvert.

PSU-1V - conputer nodeling technique used to node
many of the subareas of the Lehigh R ver Sub-Basin 4
Wat er shed.

Peak Discharge - The maximumrate of flow of storm
runoff at a given point and tinme resulting froma
specified stormevent.

Penn State Runoff Mddel (calibrated) - The conputer-
based hydrol ogi ¢ nodeling techni que adapted to the

wat ersheds for the Act 167 Plans. The nodel has been
"calibrated" to reflect actual recorded flow val ues by
adj usti ng key nodel input paraneters.

Rational Method - A nethod of peak runoff cal culation
using a standardi zed runoff coefficient (rational 'c'),
acreage of tract and rainfall intensity determ ned by

return period and by the tine necessary for the entire
tract to contribute runoff. The rational fornmula is
stated as follows: Q= ciA where "Q' is the

cal cul ated peak flow rate in cubic feet per second, "c"
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(ee)

(f1)

(99)

(hh)

(i)

(1)

(kk)

(1)

()

(nn)

is the dinmensionless runoff coefficient(see the current
i ssue of the stormwater design policy of the
Department of Public Works), "i" is the rainfal
intensity in inches per hour, and "A" is the area of
the tract in acres.

Reach - Any natural or man-made runoff conveyance
channel s used for nodeling purposes to connect the
subareas and transport flows downstream

Regul ated Activities - Actions or proposed actions
whi ch i npact upon proper managenent of storm water
runoff and which are governed by this ordinance as
specified in Section 925.01.

Rel ease Rate - The percentage of the predevel opnent
peak rate of runoff for a developnment site to which the
post - devel opnent peak rate of runoff nust be controlled
to protect downstream areas.

Return period - The average interval in years over
whi ch an event of a given nmagni tude can be expected to
recur. For exanple, the twenty-five (25) year return
period rainfall or runoff event would be expected to
recur on the average once every twenty-five years.

Runoff - That part of precipitation which flows over
t he | and.
SCS - Soil Conservation Service, U S. Departnent of

Agricul ture.

Seepage Pit/ Seepage Trench - An area of excavated
earth filled with | oose stone or simlar material and
into which surface water is directed for infiltration
into the ground.

Soi | - Cover-Conpl ex Method - A nethod of runoff
conput ati on devel oped by SCS which is based upon
relating soil type and | and use/cover to a runoff
paraneter called a Curve Nunber.

Storage Indication Method - A reservoir routing
procedure based on solution of the continuity equation
(inflow mnus outflow equals the change in storage for
a given tine interval) and based on outfl ow being a
uni que function of storage vol une.

Storm Sewer - A system of pipes or other conduits
which carries intercepted surface runoff, street water
and ot her wash waters, or drainage, but excl udes
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(00)

(pp)
(qa)

(rr)

(ss)

(tt)

925. 03
(a)

donesti c sewage and industrial wastes.

Storm Water Managenent Plan - The plan for managi ng
stormwater runoff adopted by Northanpton and Lehi gh
Counties for watersheds as required by the Act of
Cctober 4, 1978, P.L. 864, (Act 167), and known as the
"Storm Water Managenent Act”. The storm water
managenent plans incorporated in this ordinance are the
Monocacy Creek Watershed Plan, the Nancy Run Watershed
Pl an, the Saucon Creek Watershed Pl an, and the

Cat asauqua Creek and Lehigh River Sub-Basin 4 Watershed
Plan. The latter watershed plan is the nost recent and
contains sone revisions of the forner watershed plans.
Most of these revisions have been incorporated into
this ordi nance and, except for detention requirenents,
are to be understood as revisions to the fornmer three
wat er shed pl ans.

Stream - A watercourse.

Subarea - The smallest unit of watershed breakdown
for hydrol ogi c nodeling purposes for which the runoff
control criteria have been established in the Storm

Wat er Managenent Pl an.

Subdivision - The division or redivision of a |ot,
tract or parcel of land by any neans into two or nore
lots, tracts, parcels or other divisions of |and

i ncl udi ng changes in existing lot lines for the

pur pose, whether imediate or future, of |ease,
transfer of ownership or building or |ot devel opnent.

Swale - A lowlying stretch of |and which gathers or
carries surface water runoff.

Wat ercourse - Any channel of conveyance of surface
wat er, whether natural or artificial, wth perennial or
intermttent flow

GENERAL STORM WATER REGULATI ONS

St orm Drai nage Systens - Ceneral

(1) Al stormdrainage systens shall be constructed as
necessary to convey the flow of surface waters
W t hout damage to persons or property. These
dr ai nage systens shall be constructed as approved
by the City Engineer to drain the storm water
runoff fromthe applicant's land, as well as the
col l ected runoff from devel opnent (s) at higher
el evations in the same watershed. Should the | and
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(2)

(3)

(4)

(5)

(6)

at a higher elevation be undevel oped, the design
of the storm drainage systemlocal to the
applicant shall be designed as if the | and above
were fully devel oped in accordance with current
zoni ng regul ati ons and assum ng required runoff
controls in effect in all tributary areas.

St orm dr ai nage systens shall, anong ot her

requi renents, (a) permt uninpeded flow of natural
wat er cour ses except as nodi fied by storm water
detention facilities or open channels consi stent
with this ordinance; (b) provide positive drai nage
away from buil dings and on-site sewage di sposa
systens; and (c) prevent overloadi ng of downstream
drai nage systens and watercourses as a result of

i ncreased rate of runoff caused by the proposed
devel opnent .

The devel oper shall ensure that current as-built
records are maintained during construction. Upon
conpl etion of construction, Certified(i.e. P.E

St anped) as-built drawi ngs shall be submtted by
the devel oper's engi neers. These as-built

drawi ngs shall be found acceptable by the Cty
Engi neer prior to rel ease of any renaining
security. The Gty retains the option to require
the final as-built data to be in a digitized
conputer form

In order to maintain continuity between plan

revi sions, any changes to a previous plan

subm ssion shall be flagged with a triangle. Any
changes not flagged may be consi dered not
approved. Flagged changes that have been
docunented shall be referenced to the appropriate
revi sion date.

The Gty Engineer may require that drainage swal es
within 100 feet of a water transm ssion |ine be
lined wth a 6-inch thick clay liner having a
perneability of 1 x 107 cmsec. or less. This
clay liner would, in turn, be covered by a 6-inch
| ayer of viable topsoil on which a healthy growth
of grass shall be established(unless rip-rapped).
Al ternatively, the Cty Engineer may require that
a storm sewer pipe system be used, instead of a
swale, within 100 feet of a water transm ssion
mai n, especially when crossing the water |ine.

No person shall discharge into any watercourse
within the Cty, or in any area under the
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jurisdiction of the City, any sewage or other
pollution waters or industrial waste, except as
herei nafter provided.

(7) Residential, comrercial or industrial property may
be connected to the storm sewer system providing
the waste to be discharged thereto conforns to the
fol | ow ng:

A Al'l discharge of waste to storm sewers shal
be in conpliance with the | aws or regul ations
of the Commonweal th of Pennsylvania or the
Federal Governnment or any agency thereof
having jurisdiction over streans, rivers,
wat erways, or water resources.

B. No waste other than unadulterated rain, roof,
or surface drainage water or authorized
i ndustrial waste shall be discharged into a
storm sewer.

C. No storm water runoff, natural drainage or
aut hori zed industrial waste shall be so
diverted as to overload existing drai nage
systens, or create flooding or the need for
addi tional drainage structures on ot her
private properties or public |ands, wthout
City approved provisions being nade by the
devel oper for properly handling such
condi ti ons.

(8) Drainage of Swi mm ng Pools
Refer to Article 921, Sanitary Sewer
Regul ati ons(Section 921.05 - Drai nage of Sw nm ng
Pool s) .

(9) Storm Water Fl ow | npedances

No storm water drainage system i ncluding
detention and retention ponds, catch basins,

swal es, pipes, etc., shall, with the exception of
nat ural causes, have the water flow inpeded in any
manner, such as by the construction or erection of
any structure, placing or dunping of dirt, |eaves,
grass, debris, etc., or the parking of vehicles or
equi pnent that in any way causes a pond or channel
flowto be restricted, except for properly
operating design outlet structures of detention or
retention ponds.



ARTI CLE 925 9

(b)

(c)

(10) Inprovenent Specifications

The Gty Engineer may supply additional
specifications necessary for the spacing and type
of inlets and manhol es, m ni num pi pe si zes, and
materials and constructi on net hods.

Storm water Discharge to A Deficient Channel

Should it be evident that an offsite storm water

dr ai nage channel, into which a devel oper desires to

di scharge postdevel opnent stormwater at a flow rate
greater than the predevel opnent stormwater flow rate,
is deficient either froma safety, hydraulic, or
erosion control standpoint, the devel oper shall - as
determ ned by the Cty Engineer and consistent with any
applicable Act 167 watershed plans - provide an
appropriate detention facility, or upgrade the
deficient stormwater channel to the satisfaction of
the Gty Engineer, or provide the City a nonetary
conpensation according to the follow ng formul a:

(1) Monetary conpensation (in dollars) = 0.1 tinmes the
Area of additional inpervious surfaces in square
feet.

(2) Monetary conpensation collected herein shall be
pl aced into a special escrow account of the Gty
for the sole purpose of providing funds to finance
construction work necessary to upgrade storm water
drai nage systens throughout the Cty.

Storm Water Di scharge Onto Adj acent Property

(1) The existing points of concentrated drai nage
di scharge onto adjacent property shall not be
altered without witten approval of the Cty
Engi neer.

(2) Areas of existing diffused drai nage di scharge onto
adj acent property shall be managed such that the
peak diffused fl ow does not increase in the
general direction of discharge, except as
otherwi se provided in this ordinance. |f diffused
flowis proposed to be concentrated and di scharged
onto adj acent property, the devel oper nust
docunent that there are adequate downstream
conveyance facilities to safely transport the
concentrated discharge or otherw se prove that no
harmwi |l result fromthe concentrated di scharge.
Areas of existing diffused drai nage di scharge
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(d)

(e)

shal | be subject to any applicable release rate
criteria in the general direction of existing
di scharge whet her they are proposed to be
concentrated or nmaintained as diffused drai nage
ar eas.

St orm WAt er Drai nage Easenent:

Where a subdivision is traversed by wat ercourses ot her
t han permanent streans, there shall be provided a

dr ai nage easenent conform ng substantially with the
line of such watercourse. The width of the easenent
shal | be adequate to provide for uninpeded flow of
stormrunoff based on cal cul ati ons made i n confornance
with section 925.05 for the |100-year return period
runoff and to provide a freeboard all owance of one-half

(0.5) foot above the design water surface level. The
terms of the easenent shall prohibit excavation, the
placing of fill, structures, plantings or any other

alterations or obstructions which nay adversely affect
the flow of stormwater within any portion of the
easenent. Al so, periodic maintenance of the easenent
to ensure proper runoff conveyance shall be required.

Street Drai nage:

(1) Ceneral

St orm dr ai nage systens shall, anong ot her

requi renents, (a) ensure adequate drai nage of al
| ow points along the line of streets; (b) take
surface water fromthe bottom of vertical grades,
| ead water from springs, and avoi d excessive use
of cross-gutters at street intersections and

el sewhere; (c) provide for the eventual discharge
of surface water away fromthe street rights-of-
way; and (d) intercept stormwater runoff al ong
streets at intervals related to the extent and
grade of the area drained.

(2) Inlets
A Inlets shall be designed and | ocated to

prevent hazardous conditions for vehicles,
bi cycl es and pedestri ans.

B. Inlets shall be spaced to collect design
flows fromthe catchnent areas allow ng 10%
maxi mum bypass. In no instance shall inlet

spaci ng be greater than 400 feet.
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()

(9)

C. Inlets shall be depressed appropriately bel ow
the grade of the gutter or ground surface.

D. As a rule, inlets shall be either Cty
Standard No. 9, 7 or 7A, or a curb-opening
inlet approved by the Cty Engineer. PennDOT
Type Cinlet is generally not acceptable,
unl ess specifically approved by the Gty
Engi neer.

(3) Drainage Onto State Hi ghway

Any drainage facilities required by this ordinance
that are located on a State hi ghway ri ghts-of -way
shal | be subject to approval by the Pennsylvania
Depart ment of Transportation.

St orm Sewer Pi pes

(1) GCenerally, the mninmumdi aneter of a storm sewer
pi pe shall be 18 inches. |If considered
hydraulically acceptable, the Gty Engi neer may
allow a smal |l er size storm sewer pipe for onsite
dr ai nage.

(2) GCenerally, storm sewer pipes shall be watertight,
o-ring joint, reinforced concrete pipe(RCP). The
City Engineer may allow a plastic or other type of
pi pe under certain conditions.

(3) Storm sewer pipe slopes shall be sufficient to
provide a mninmumvelocity of flow of 2 feet per
second for a l-year storm |If feasible, the
maxi mum vel ocity of flow shall be no nore than 15
feet per second.

(4) \Where outlet velocities exceed five(5) feet per
second, approved energy dissipators and/or outl et
protection shall be designed and install ed.

Modi fication of Natural Drai nage Swal es

When it can be shown that, due to topographic

condi tions, natural drainage swales on the site cannot
adequately provide for drainage, open channels -
subject to the approval of the Cty Engineer - may be
constructed conform ng substantially to the line and
grade of such natural drainage swales. The City

Engi neer may require an unexposed open channel (i.e.
storm sewer pipe), if an exposed open channel places
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(h)

near by residencies and their occupants at risks due to
the vol une and/or velocity of water flowin the
channel . Should a storm sewer pipe be required, it
shal | be designed for a 25-year storm event unl ess
other conditions in this ordinance require a greater
capacity. In general, any unexposed open channel that
receives stormwater froman open swale and is greater
than 200 feet in length shall have a trash rack, or
other simlar protective device, placed at its
entrance. This trash rack or simlar protective device
shal | protect persons from being inadvertently swept
into the channel by hydraulic forces while the channel
is carrying stormwater. Capacities of open channels
shal | be cal cul ated using the Manni ng equati on or other
accept abl e engi neering equation/ nethod as approved by
the Gty Engineer. (See definition of Open Channel.)

Er osi on Contro

(1) GCeneral - Erosion control plans shall be submtted
wth all site plans and the Cty Engi neer may
requi re approval of the erosion control plan by
the Conservation District. Storm drai nage
facilities and appurtenances shall be so designed
and provided as to mnimze erosion, as well as
damagi ng fl ooding conditions, in watercourse
channel s and at all points of discharge. The
engi neering design(s) for controlling runoff both
during and after construction shall conmply with
the |l atest issue(as stated in the nost up-to-date
i ssue of the "Storm Water Design Policy Mnual of
t he Departnent of Public Wrks") of the PADER
Er osi on and Sedi nentation Pollution Control
Program Manual .  Should the Cty Engi neer
determ ne that erosion control is deficient during
construction, the Cty Engineer may pull al
construction permts acquired fromthe Gty and -
except for corrective erosion control work - stop
the job until, in the opinion of the Gty
Engi neer, adequate correction of erosion control
deficienci es has been nade.

(2) Residential - It is the intent of this ordinance
to require that proper erosion control be
mai ntai ned on all |and regardl ess of the area of

land intentionally disturbed(if any) and

regardl ess of the status of any construction on
the land. Should the Gty Engi neer determ ne that
erosion control on any area of land is deficient
and inpacting or threatening to inpact on offsite
| and, either directly or indirectly(such as
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(i)

(1)

(k)

t hrough the creation of sinkholes that may travel
offsite), the City Engi neer may require that
corrective action be taken in an expeditious
manner. This corrective action shall be
acceptable to the Gty Engineer and shall be
conpl eted as soon as possible, but no later than
10 days fromthe date of notification of the
defi ci ency.

St orm Wat er Vol une Contr ol

Wher e geol ogy permts, consideration should be given to
t he design and use of volune controls for storm water
managenent .

Si nkhol e Preventi on

(1)

(2)

Ceneral - Unless a geol ogi cal survey denonstrates
the feasibility of encouragi ng storm water
infiltration, grading shall be adequate to ensure
the continuous flow of storm water across
appropriate watercourses w thout excessive ponding
or other conditions conducive to storm water
infiltration and subsequent sinkhole formations.

Active Sinkhole or Land Subsi dence - Any area of

si nkhol e activity or | and subsidence shall be
corrected in a reasonable period of tinme, and if
such activity is inmpacting or threatens to inpact
offsite property(or a nearby street), the
corrections shall be performed as soon as possible
but no later than 10 days fromthe date of
notification fromthe Cty Engineer. Such
corrections shall be to the satisfaction of the
Gty Engi neer.

Concrete Block Retaining Wall s

(1)

Ceneral - Wereas it is recognized that the use of
| arge heavy concrete bl ocks to construct retaining
wal | s may pose a risk to adjacent property owners
if inproperly placed, and whereas the use of such
bl ocks may result in the unsightly appearance of
unl evel and irregular construction lines, the use
of concrete bl ocks wei ghing nore than 100 pounds
each to construct such walls over two feet high
shall be used only with the approval of the Cty
Engineer. The City Engineer may require a P.E
certified (i.e. P.E stanped) design of the wall.
The Gty Engineer nmay inpose restrictions on
construction tolerances for out-of-level or out-
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(1)

925. 04
(a)

(b)

of-line layers, or inpose restrictions on the
hei ght of the wall to ensure that the appearance
of the wall is aesthetically acceptable.

NPDES Permt - For all activities that disturb nore
than five (5) acres of |and, a NPDES permt application
for discharge of stormwater associated with
construction activity shall be submtted to the Lehigh
or Northanmpton County Conservation District, as
appl i cabl e.

STORM WATER DETENTI ON

Stormwater detention facilities shall be used whenever
i ncreased runoff fromthe | and devel opnment woul d

over| oad drai nage systens or cause significant
increases in flood | evels in any watercourse
dowmnstream This will be determ ned by conparing the
increase in runoff caused by the | and devel opnent with
the existing runoff rates and capacity of downstream
dr ai nage systens and watercourses. This ordi nance

i ncorporates the basic requirenents of the follow ng
county approved storm wat er nmanagenent plans under Act
| 67: The Monocacy Creek Watershed Plan, The Nancy Run
Wat ershed Pl an, the Saucon Creek Watershed Pl an, and

t he Catasauqua Creek and Lehigh River Sub-Basin 4

Wat ershed Plan. Any proposed | and devel opnent within
the Gty shall adhere to the detention/no detention
requi renents of the applicable watershed pl an.

Whenever stormwater detention facilities are required,
t he maxi num post - devel opnment peak rates of flow shall
be by the follow ng provisions:

(1) Watersheds Under An Approved Act 167 Storm Water
Managenent Pl an

Wthin watersheds for which there is a county
approved Act | 67 Storm Water Managenent Pl an, the
detention facilities shall be designed to

di scharge post-devel opnent peak runoff rates
consistent wwth the Plan criteria except in the
instance of off-site detention facilities

i npl enmented i n accordance with paragraph "(3)"
below. In the event that the Act 167 plan

i ndi cates "Provisional No Detention", "Conditional
No Detention I", or "Conditional No Detention I1"
for the area of devel opnent and the devel oper does
not upgrade pertinent deficient storm water
channel s to standards of this ordi nance or other
valid alternatives, the devel oper shall - if
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(2)

acceptable to the Gty Engineer - be allowed to
pay a fee equivalent to the cost of detention as
stipulated in section 925.03(b), unless the
devel oper can unequi vocally denonstrate that the
downgr adi ent storm sewer system can acconmodat e
the increased flow rate of this devel opnment and
all other potential runoff discharging into this
storm sewer system in accordance with sections
925.03(g), 925.03(h), 925.05(a), 925.06(c) and
ot her no-harmrequirenents of this ordi nance, down
to the confluence of the Lehigh River.

Wat er sheds Not Under An Approved Act 167 Storm
wat er Managenent Pl an

Wthin watersheds for which there is not a county
approved Act | 67 Storm water Managenent Pl an,
detention facilities shall be designed to provide
that the peak rate of runoff at all points of

di scharge fromthe site, when devel oped, will not
exceed the peak rate of runoff at each of those
points prior to devel opnment for a two (2), ten
(10), twenty-five (25), and one hundred (100) year
storm except in the instance of off-site
detention facilities inplenented in accordance

wi th paragraph "(3)" below. Further, the Gty
Engi neer may i npose nore restrictive requirenents
on rel ease rates when a valid engi neering study

i ndicates that nore restrictive requirenents are
necessary to prevent a significantly detrinental
increase in the peak flow rates at any point
downstream (up to the confluence of the Lehigh

Ri ver) fromthe point of discharge. 1In cases
where a proposed | and devel opnent cannot
accommodate a detention facility, or if - in the

opinion of the Gty Engineer - a detention
facility is not feasible nor a significantly
useful storm water managenent tool, the devel oper
may - at the discretion of the City Engi neer -
request to upgrade a deficient storm water
channel, or pay a fee, equivalent to the cost of
detention, in lieu of detention as stipulated in
section 925.03(b), unless the devel oper can

unequi vocal | y denonstrate that the downgradi ent
storm sewer system can accompdate the increased
flowrate of this devel opnment and all other
potential runoff discharging into this storm sewer
system in accordance with sections 925.03(g),
925.03(h), 925.05(a), 925.06(c) and ot her no-harm
requi renents of this ordi nance, down to the

confl uence of the Lehigh River.
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(c)

(3)

Regi onal Detention Facilities

In certain instances, regional detention
facilities to provide runoff control for nultiple
devel opnent sites may be inplenented in |ieu of

i ndi vi dual devel opnent site detention basins.

Peak runoff rates of discharge froma regi ona
detention basin shall be based upon nmaintai ni ng
exi sting peak runoff rates for the tributary area,
except that other criteria for discharge may apply
for regional detention facilities located within a
wat ershed with a county approved Act |67 Storm
Wat er Managenent Plan. Any devel oper relying upon
regi onal detention facilities in lieu of on-site
controls shall pay an appropriate fee to the owner
of the regional facility. Any proposed regional
detention facility shall have the approval of the
Joint Planning Conm ssion as well as the City

Engi neer.

Provi sions of Detention Facilities

Where detention facilities are included as part of the
storm drai nage system the follow ng provisions wll

appl y:

(1)

(2)

(3)

Det enti on ponds shall be designed so that they
return to normal conditions within approxi mately
twelve (12) hours after the term nation of the
storm unless the Cty Engineer finds that
downstream condi ti ons nmay warrant other design
criteria for stormwater release.

The devel oper shall denonstrate that such ponds
are designed, protected and | ocated to assure that
public safety is maxi m zed and health problens are
prevented. Certain protective devices and/or
screeni ngs such as fencing and | andscapi ng nay be
required at the discretion of the Gty Engineer or
Pl anni ng Conm ssion. The depth of the detention
facility and the location of the facility in
conjunction with the surroundi ng structures shal
be taken into account when considering the need
for the above inprovenents.

The devel oper shall verify that the operation of
the detention facilities will not aggravate

pot enti al downstream peaki ng conditions, unless
the detention facilities have been designed in
accordance with an approved Act | 67 Storm Water
Managenent Pl an for the applicabl e watershed.
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(4)

(5)

(6)

(7)

(8)
(9)

All stormwater detention facilities shall provide
a mnimml.O0 foot freeboard, neasured to the
invert of the energency spillway, above the
maxi mum pool el evation associated with the 2

t hrough 25-year runoff events. A designed
concrete outlet structure shall be provided, and
the 2- to 100-year stormevents shall be
controlled by the outlet structure. Also, a

desi gned energency spillway shall be provided to
pass the 100-year runoff event with a mninmm 0.5
foot freeboard neasured to the top of the basin
shoul d the designed outlet structure becone
conpletely obstructed. Overflow through the
energency spillway shall be controlled to prevent
property damage. |If this facility is considered
to be a dam as per DEP Chapter 105, the design of
the facility nmust be consistent with the Chapter
105 regul ations, and nay be required to pass a
stormgreater than the 100-year event. The City
Engi neer may allow sone relief fromthe freeboard
requi renents, dependi ng upon construction nethods
and ot her extenuating circunstances.

A subsurface soils investigation satisfactory to
the Gty Engineer and with special enphasis on
i dentifying sinkholes shall be perforned.

If in the opinion of the Cty Engineer the
seasonal high groundwater table is within five
feet of the bottomelevation of the detention
pond, then a valid engineering study shal
denonstrate the actual high groundwater el evation
and any inpact that it may have on the perfornmance
of the detention pond.

The bottom of the pond shall be sloped toward the
outlet structure a mninmnumof 1% Generally, the
side sl opes of the pond shall be no steeper than 4
units horizontal to 1 unit vertical.

Al'l construction joints are to be watertight.

Unl ess a geol ogi cal survey denonstrates the
feasibility of encouraging infiltration in a
detention pond, the detention pond shall,
generally, be lined with a full 6-inch thick clay
l[iner wth a perneability of 1 x 10" cmisec. or
less. The City Engineer may require a full 12-
inch thick clay liner with a perneability of 1 x
10" cmisec. or less, where circunstances such as
wat er depth or nearby utilities necessitate a
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925. 05
(a)

greater degree of assurance against the formation
of sinkholes. Also, the Cty Engi neer may approve

a different liner systemthat is - in the opinion
of the City Engineer - equal to or better than the
above nmentioned liners. This clay liner shall, in

turn, be covered by a 6-inch |layer of viable
topsoil on which a healthy growth of grass shal

be established (unless rip-rapped). This |iner
system shall extend fromthe bottom of the pond to
the el evation of the energency spillway. The
[iner perneability of 1 x 10" cm sec. shall be
verified by lab tests on three field sanples or

ot her equival ent procedure acceptable to the City
Engi neer. Additional tests may be required by the
Cty Engi neer should any of the three original
tests yield unacceptable results. All the testing
shal | be arranged and paid by the devel oper;
however, the testing lab shall be certified in
this area of testing and acceptable to the City
Engi neer.

(10) Conplete details and sections shall be provided
for the outlet structure and only concrete outl et
structures are allowed. A sectional viewis also
required for the spillway. A detail of an anti-
seep collar around the outlet pipe may al so be
required.

(11) Any detention pond intended to neet the
requi renments of this ordinance which requires a
Dam Safety Permt fromthe PADER shall be designed
consistent wwth the provisions of the Dam Safety
and Encroachnents Act and the PADER Chapter |05
Rul es and Regul ati ons.

(12) Conpatibility with NPDES Requirenents - Any
proposed Regul ated Activity for which a pernanent
stormwater quality control detention basin is
requi red under the NPDES regul ati ons shall use the
nmore stringent runoff control criteria between
this Ordi nance and the NPDES requirenents.

CALCULATI ONS OF RUNCFF AND DESI GN STORM FREQUENCY

Storm dr ai nage systens required by this ordi nance shal
be designed to provide protection froma twenty-five
(25) to one hundred (100) year storm as determ ned by
the Gty Engineer. For those portions of the Gty

wi t hi n wat er sheds whi ch have a county approved Act 167
St orm WAt er Managenent Plans, the criteria within the
appl i cabl e plan shall be used except that the storm
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(b)

(c)

(d)

(e)

()

(9)

dr ai nage system shall at |east be adequate for a
twenty-five year (25) stormevent. A one hundred (I00)
year design stormis required where a stormof this
return period would |ikely cause danmage to existing or
future structures or their contents were it not for

i npl emrentati on of proper storm water nanagenent
provi si ons.

Storm water runoff from watersheds of one hundred (100)
or | ess acres may be cal culated by the rational nethod
as described in the | atest manual of the American
Society of Cvil Engineers, appropriate to this topic,
as stated in the nost up-to-date issue of the "Storm
Wat er Design Policy Manual of the Departnent of Public
Wor ks" .

Al'l cal cul ations using the Rational Method shall use
rainfall intensities consistent with appropriate return
periods and the Intensity-Duration-Frequency Curves in
accordance with the nost up-to-date issue of the "Storm
Wat er Design Policy Manual of the Departnent of Public
Wor ks. "

Runoff coefficients for use in the Rational Method
shal |l be in accordance with the nost up-to-date issue
of the "Storm Water Design Policy Manual of the
Department of Public Wrks," unless in the opinion of
the Gty Engineer, a nore conservative set of runoff
coefficients are necessary to prevent the exacerbation
of existing downstream storm wat er deficiencies.

Storm water runoff from watersheds of nore than one
hundred(100) acres shall be cal cul ated using the soil -
cover-conpl ex net hod devel oped by the Soil Conservation
Service or other appropriate nethod acceptable to the
Gty Engi neer.

Al'l cal cul ations using the soil-cover-conpl ex nethod
shall use the Soil Conservation Service Type Il 24-hour
rainfall distribution. The 24-hour rainfall depths for
the various return periods shall be fromthe current

i ssue of the PennDOT Intensity - Duration - Frequency
Field Manual for Region 4, as indicated in the nost up-
to-date issue of the "Storm Water Design Policy Manua
of the Departnent of Public Wrks."

Runof f Curve Nunbers (CN s) to be used in the soil-
cover-conpl ex nethod shall be in accordance with the
nost up-to-date issue of the "Storm Water Design Policy
Manual of the Departnent of Public Wrks."
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(h)

(i)

(1)

(k)

925. 06
(a)

(b)

The design of the detention facility shall be verified
by routing the proposed post-devel opnent hydrograph

t hrough the pond using a storage indication technique.
For basins designed using the rational nethod

techni que, the design hydrograph for routing shall be
ei ther the Universal Rational Hydrograph or the

nodi fied rational nethod trapezoidal hydrograph which
maxi m zes detention vol une.

The Manni ng equation shall be used in cal culating
capacities of watercourses and stormsewers. Culverts
shal | be desi gned using standard engi neeri ng net hods
acceptable to the Gty Engineer. Mnning 'n' val ues
used in the calculations shall be in accordance with
the nost up-to-date issue of the "Storm Water Design
Policy Manual of the Departnent of Public Wrks," or
ot herwi se provided by the Gty Engineer.

Cal cul ations shall show and quantify the area of
addi tional inpervious surfaces.

Compl ete detail ed drai nage cal cul ati ons and appl i cabl e
charts and nonographs certified(i.e. P.E. Stanp) by the
desi gn engi neer shall be submtted to the Gty

Engi neer.

STORM WATER MANAGEMENT DI STRI CTS

Mappi ng of Storm Wat er Managenent Districts

In order to inplenent the provisions of all county
approved Act 167 Storm Water Managenent Plans in the
Cty of Bethlehem the Gty is divided into Storm Water
Managenment Districts of the Monocacy Creek, Nancy Run,
and Saucon Creek, and the Catasauqua Creek and Lehi gh
Ri ver Sub-Basin 4 Watersheds. The boundaries of the

St orm WAt er Managenent Districts are shown on an
official map which is available for inspection at the
City Engineer's office.

Description of Storm Water Managenent Districts

Five types of Storm Water Managenent District may be
applicable nanely Single Rel ease Rate Districts,
Provi sional No Detention Districts and Dual Rel ease
Rate Districts as descri bed bel ow.

(I') Single Release Rate Districts - There are six
single release rate districts which differ in the
extent to which post-devel opnment runoff nust be
controlled. The release rates, and districts, are
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(2)

(3)

50% 60% 70% 80% 90% and 100% Wthin a given
district, the postdevel opnent peak rate of storm
runof f nmust be controlled to the stated percentage
of the predevel opnent peak rate of stormrunoff in
order to protect downstream watershed areas.

Provisional No Detention Districts - These
wat er shed areas may di scharge post-devel opnent
peak runoff w thout detention facilities wthout
adversely affecting the total watershed peak flow
In certain instances, however, the "local" runoff
conveyance facilities, which transport runoff from
the site to the main channel, may not have
adequate capacity to safely transport increased
peak flows associated with not providing detention
for a proposed devel opnent. |In those instances,

t he devel oper shall either use a 100% rel ease rate
control or provide increased capacity of
downst ream dr ai nage el enents to convey increased
peak flows consistent with paragraph "(9)" of
section 925.06(c). In determning if adequate
capacity exists in the |local watershed drai nage
networ k, the devel oper nust assune that the entire
| ocal watershed is devel oped per current zoning
and that all new devel opnent woul d use the runoff
controls specified by this ordinance. Simlarly,
any capacity inprovenent nust be designed to
convey runoff from devel opnment of all areas
tributary to the inprovenent consistent with the
capacity criteria specified in paragraph "(9)" of
section 925.06(c) and in section 925.05(a).

Conditional No Detention | Districts - Wthin
these districts, the capacity of the "local"
runoff conveyance facilities (as defined in
Article Il) nust be calculated to determne if
adequate capacity exists. For this determ nation,
t he devel oper nust cal cul ate peak fl ows assum ng
that the site is devel oped as proposed and t hat
the remai nder of the local watershed is in the
exi sting condition. The devel oper nust al so

cal cul ate peak flows assuming that the entire

| ocal watershed is devel oped per current zoning
and that all new devel opnent woul d use the runoff
controls specified by this Ordinance. The |arger
of the two peak flows calculated will be used in
determining if adequate capacity exists. |If
adequate capacity exists to safely transport
runoff fromthe site to the nmain channel (as
defined in Article Il), these watershed areas may
di scharge post-devel opnent peak runoff w thout
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(4)

(5)

detention facilities. |If the capacity

cal cul ati ons show that the "local" runoff
conveyance facilities | ack adequate capacity, the
devel oper shall either use a 100% rel ease rate
control or increase the capacity of downstream

el ements to convey increased peak flows consi stent
w th Sections 925.05(a) and 925.06(c)(3). Any
capacity inprovenents nust be designed to convey
runoff from devel opnent of all areas tributary to
the inmprovenent. By definition, a stormdrainage
probl em area associated with the "local"™ runoff
conveyance facilities indicates that adequate
capacity does not exist.

Conditional No Detention Il Districts - Wthin
these districts, the capacity of the "local"
runof f conveyance facilities nust be calculated in
the same manner as the Conditional No Detention
Districts. In this case, however, adequate
capacity nust be denonstrated fromthe site to the
Lehigh River. After determning if adequate
capacity exists, the devel oper shall use no
detention, a 100% rel ease rate, or provide
capacity inprovenents as detailed in Section
925.06(b)(3)-Conditional No Detention | Districts.

Dual Rel ease Rate Districts - The antici pated
post - devel opnent runoff fromthese areas can only
be controlled across the range of return periods
from2 through 100 years by inplenmenting a dual
system of release rates. Wthin the Monocacy
Creek Watershed, this systemis designated as
30% 1 00% rel ease rate criteria. Wthin this
district of this watershed, the 2-year

post devel opnment runoff nust be controlled to 30%
of the predevel opnment 2-year runoff peak.

Further, the |0-year, 25-year and | 00-year

post devel opnment runoff nust be controlled to | 00%
of the predevel opnent peak.

Wthin this district of the Saucon Creek, the

Cat asauqua Creek, and the Lehigh River Sub-Basin 4
Wat er sheds, the 2-year postdevel opment runoff nust
be controlled to 30% of the predevel opnent 2-year
runof f peak. Further, the 10-year, 25-year and
100-year postdevel opnment runoff mnust be controlled
to the stated percentage(s) of the predevel opnment
peak. Release rates associated with the 10-

t hrough 100-year events vary from50%to 100%
dependi ng upon the | ocation in the watershed.
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(c) Storm Water Managenent District |nplenentation
Provi si ons

(1)

(2)

(3)

ARTI CLE 925

Any storm wat er managenent controls required by
this ordi nance and subject to single release rate
criteria (50%through 100% shall neet the
applicable release rate criteria for each of the
2-, 10-, 25- and | 00-year return period runoff
events consistent with the cal cul ati on net hodol ogy
specified in section 925.05. Storm water
managenent controls intended to neet the Dual

Rel ease Rate (30%100% criteria shall also be
desi gned consistent with section 925. 05.

The exact |ocation of the Storm Water Managenent
District boundaries as they apply to a given

devel opnment site shall be determ ned by mappi ng

t he boundaries using the two-foot topographic
contours provided as part of the Drai nage Pl an.
The District boundaries as originally drawn

coi ncide with topographic divides or, in certain

i nstances, are drawn fromthe intersection of the
wat er cour se and a physical feature (such as the
confluence wth another watercourse or a potenti al
fl ow obstruction e.g. road, culvert, bridge, etc.)
to the topographic divide.

Any downstream capacity anal ysis conducted in
accordance with this ordi nance shall use the
followng criteria for determ ning adequacy for
accepting increased peak flow rates, except as nmay
be nodified by section 925.05(a):

A Nat ural or man-nmade channels or swal es nust
be able to convey the increased runoff
associated wth a | 0-year return period event
within their banks at velocities consistent
with protection of the channels from erosion.
Acceptabl e velocities shall be based upon
criteria included in the | atest issue(as
stated in the nost up-to-date issue of the
"Storm Wat er Design Policy Manual of the
Department of Public Wrks") of the PADER
Er osi on and Sedi nentation Pollution Control
Pr ogr am Manual

B. Nat ural or man-nmade channels or swal es nust
be able to convey the increased 25-year
return period runoff peak within their banks
or otherw se not create any hazard to persons
or property.

24




(4)

(5)

(6)

C. Cul verts, bridges, stormsewers or any other
facilities which nust pass or convey fl ows
fromthe tributary area nust have sufficient
capacity to pass or convey the increased
fl ows associated with the 25-year return
period runoff event, except for facilities
| ocated wthin a designated fl oodplain area
whi ch nust be capabl e of passing or conveying
the 1 00-year return period runoff. Any
facilities which constitute stream encl osures
per PADER s Chapter |05 regul ations shall be
desi gned to convey the | 00-year return period
runof f .

Devel opmrent within only one rel ease rate category
area

For a proposed devel opnment site | ocated within
only one release rate category area, the total
runoff fromthe site shall neet the applicable

rel ease rate criteria. For developnment sites with
mul ti pl e points of concentrated runoff discharge,

i ndi vi dual drainage points nmay be designed for up
to a l00%release rate so long as the total runoff
fromthe site is controlled to the applicable

rel ease rate.

Devel opment within two or nore rel ease rate
cat egory areas

For a proposed devel opnent site |ocated within two
or nore release rate category areas, the maxi mum
peak rate of runoff that may be di scharged at any
point is limted to the predevel opnment peak rate
of runoff at the point nultiplied by the
applicable release rate. The control rates shal
apply regardl ess of any gradi ng nodifications

whi ch may change the drai nage area which

di scharges at a given point.

Devel opnent partially within a rel ease rate
category area and partially within a Provisional
No Detention, Conditional No Detention I, or
Conditional No Detention Il District

For proposed devel opnent sites located partially
within a release rate category area and partially
within a provisional no detention area, in no
event shall a significant portion of the site area
subject to the release rate control be drained to
the di scharge point(s) located in the no detention
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(7)

ar ea.

"No Harnt Option - For any proposed devel opnent
site not located in a provisional no detention
district, the devel oper has the option of using a
| ess restrictive runoff control (including no
detention) if the devel oper can prove that "no
harm woul d be caused by di scharging at a higher
runoff rate than that specified by the Plan.

Proof of "no harmt woul d have to be shown fromthe
devel opnment site through the remai nder of the
downst ream dr ai nage network to the confluence of
the watershed with the Lehigh River. Proof of "no
harm nust be shown using the capacity criteria
specified in section 925.06(c), if downstream
capacity analysis is a part of the "no harm
justification.

Attenpts to prove "no harm' based upon downstream
peak flow versus capacity analysis shall be
governed by the follow ng provisions:

A The peak flow values to be used for
downstream areas for the design return period
stornms (2-, [|0-, 25- and |100- year) shall be

the values fromthe calibrated Penn State
Runof f Mbdel for the applicable watershed, or
the peak flowrate values fromthe PSU-IV
nmodel if applicable. These flow values are
avai l abl e fromthe Lehigh Valley Pl anning
Comm ssi on.

B. Any avail abl e capacity in the downstream
conveyance system as docunented by a
devel oper nmay be used by the devel oper only
in proportion to his devel opnent site acreage
relative to the total upstream undevel oped
acreage fromthe identified capacity (i.e. if
his site is 0% of the upstream undevel oped
acreage, he may use up to 10% of the
docunent ed downstream avai l abl e capacity).

C. Devel oper - proposed runoff controls which
woul d generate increased peak flow rates at
docunent ed storm drai nage probl em areas
woul d, by definition, be precluded from
successful attenpts to prove "no harni,
except in conjunction wth proposed capacity
i nprovenents for the probl em areas consi stent
wi th paragraph (9) of section 925.06(c).
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(8)

(9)

The devel oper shall submt any "no harnt
justifications concurrently to the Joint

Pl anni ng Conm ssion and the Cty Engineer for
review as part of the Drainage Plan

subm ssion per section 925.07. Any extra
subm ssion costs resulting fromthe dua

subm ssion and review shall be borne by the
devel oper. The devel oper conpletely assunes
all risks in so nmuch that the subm ssion of
"no harm requires a rigorous review for its
approval and this approval is not guaranteed.

Regi onal or Sub-Regional Detention Alternatives -
For certain areas within the watershed, it may be
nore cost-effective to provide one control
facility for an entire subarea, group of subareas,
or portion of a subarea incorporating nore than
one devel opnent site than to provide an individual
control facility for each devel opnent site. The
initiative and funding for any regional or sub-
regi onal runoff control alternatives are the
responsibility of prospective devel opers. The
desi gn of any regional control basins nust

i ncor porate reasonabl e devel opnent of the entire
upstream wat ershed. The peak outfl ow of a

regi onal basin would be determ ned on a case-by-
case basis using the hydrol ogic nodel of the
wat er shed consistent with protection of the
downst ream wat er shed areas. "Hydrol ogi c nodel "
refers to the calibrated applicable watershed
version of the Penn State Runoff Mdel or PSU- IV
Model as devel oped for the Storm Water Managenent
Pl an.

Capacity I nprovenents - In certain instances,
primarily within the provisional no detention
areas, |l ocal drainage conditions may dictate nore
stringent |evels of runoff control than those
based upon protection of the entire watershed. 1In
t hese instances, if the devel oper could prove that
it would be feasible to provide capacity

i nprovenents to relieve the capacity deficiency in
the | ocal drainage network, then the capacity

i nprovenents coul d be provided by the devel oper in
lieu of runoff controls on the devel opnent site.
Any capacity inprovenents woul d be desi gned based
upon devel opnent of all areas tributary to the
proposed i nprovenent and the capacity criteria
specified in section 925.05(a) and paragraph "(3)"
of section 925.06(c). |In addition, all new

devel opnent upstream of a proposed capacity
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925. 07
(a)

(b)

i nprovenent shall be assuned to inplenment the
appl i cabl e runoff controls consistent with this
ordi nance except that all new devel opnment within
the entire subarea(s) within which the proposed
devel opnment site is | ocated shall be assuned to
i npl emrent t he devel oper's proposed di scharge
control, if any.

Capacity inprovenents nay al so be provided as
necessary to inplenent any regional or subregional
detention alternatives or to inplenent a nodified
"no harnt option which proposes specific capacity
i nprovenents to docunent the validity of a |less
stringent discharge control which would not create
any harm downst r eam

DRAI NAGE PLAN REQUI REMENTS AND PROCEDURES
Gener al

For any of the regulated activities of this ordi nance,
prior to the final approval of subdivision and/or |and
devel opnment plans, or the issuance of any permt, or

t he commencenent of any |and di sturbance activity, the
owner, subdivider, developer or his agent shall submt
a Drainage Plan for approval.

Dr ai nage Pl an For mat

The followi ng shall be the format of the drai nage pl ans
to be reviewed by the Gty Engineer or his designee:

(1) GCeneral

CGeneral description of proposed permanent storm
wat er controls. All existing drainage features
which are to be incorporated in the design shal
be so identified. |If the developnent is to occur
in stages, a general drainage plan for the entire
devel opnment shall be presented with the first
stage and appropriate devel opnent stages for the
drai nage system shall be indicated.

(2) Iltenms to be included on maps(s) of the project
area

A The |l ocation of the project relative to
hi ghways, City boundary lines or other
identifiable | andmarks and exi sting
structures.
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The wat ershed area or areas including

exi sting and proposed contours in which the
proposed devel opnent is |ocated. Existing
and proposed contours shall be shown at
intervals of two (2) feet. |In areas of steep
sl opes (greater than 15%, five-foot contour
intervals may be used. Scale shall be 1" =
40" or 1" = 30'.

Cl ear delineation of all pertinent drainage
areas and their main tinme of
concentration(Tc) flow paths. The flow paths
shal | be segnented by sheet flow(limted to
100 feet), shallow flow, and open channel
flow, all in accordance with TR55, of the
Soi | Conservation Service(SCS). A sumary
table shall clearly show the acreage, Tc,
Runof f Curve Nunber (RCN), Hydrol ogi c Soi

G oup(HSG), percent inpervious cover, the
appl i cabl e storm wat er managenent district
rel ease rate(s), and, if using the Rational
Met hod, the weighted coefficient of

runoff (Gy) and stormintensity factor(l) for
the pre and postdevel opnent conditions of al
the pertinent drainage areas for the 2, 10,
25, and 100 year return period storm

Cal cul ati ons of runoff before and after
devel opnment for all points of runoff
concentration.

Streans, |akes, ponds or other bodies of
water within the project area.

O her physical features including existing
drai nage swal es and areas of natural
vegetation to be preserved.

Locati ons of proposed underground utilities,
sewers and water |ines, and easenents

t her eof .

An overlay show ng soil types and boundari es.

Proposed changes to | and surface and
vegetative cover.

Proposed structures, roads, and paved areas.

Storm Water Managenent District boundaries
and corresponding rel ease rate(s) applicable
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(3) Storm Water Managenent Controls
A All storm water managenent controls,

including the follow ng itens, nust be shown

on the submtted pl ans:

1. G oundwat er recharge nethods such as
seepage pits, beds or trenches. \When
t hese structures are used, the | ocations
of septic tank infiltration areas and
wel I s nust be shown.

2. O her control devices or nethods such as
roof -top storage, sem -pervious paving
materi als, grass swal es, parking | ot
pondi ng, vegetated strips, detention or
retention ponds, storm sewers, etc.

B. All cal cul ations, assunptions and criteria
used in the design of the control device or
met hod nust be shown.

(4) Maintenance Program - A maintenance program for
all stormwater managenent control facilities nust
be included. This program nust include the
proposed ownership of the control facilities, the
mai nt enance requirenments for the facilities, and
the financial responsibilities for the required
mai nt enance.

(5) Plan Notes

A. Det enti on Pond Li ner Note

The followi ng note regardi ng the
specification of the detention pond |iner
shal | be included on the plans, whenever a
detention pond is required:

"Unl ess a geol ogi cal survey denonstrates the
feasibility of encouraging infiltration in a
detention pond, the detention pond shall,
generally, be lined with a full 6-inch thick
clay liner with a perneability of 1 x 10"
cmsec. or less. This clay liner shall, in
turn, be covered by a 6-inch |layer of viable
topsoil on which a healthy growth of grass
shal | be established(unless rip-rapped).
This liner systemshall extend fromthe
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bottom of the pond to the elevation of the
energency spillway. The liner perneability
of 1 x 107 cnmisec. shall be verified by |ab
tests on three field sanples or other

equi val ent procedure acceptable to the Gty
Engi neer. Additional tests may be required
by the City Engi neer should any of the three
original tests yield unacceptable results.
All the testing shall be arranged and paid by
t he devel oper; however, the testing | ab shal
be certified in this area of testing and
acceptable to the Cty Engineer."”

The Gty Engineer may require a full 12-inch
thick clay liner with a perneability of 1 x
107 cmisec. or |ess, where circumstances
such as water depth or nearby utilities
necessitate a greater degree of assurance
agai nst the formation of sinkholes. Also,
the Gty Engineer nmay approve a different
liner systemthat is - in the opinion of the
Cty Engineer - equal to or better than the
above nentioned |iners.

Pond cl eanout at the end of construction

The followi ng note shall be included in the
erosion control section of the plans whenever
a detention pond is utilized as a

sedi ment ati on pond during construction:

"The Contractor shall clean all accunul ated
sedinment and silt fromthe pond at the end of
the construction, and return the pond to its
original design condition."

Mai nt enance Not e

The foll om ng note regardi ng nmai nt enance of
the stormwater facilities shall be included
on the plans unless these facilities are
dedicated to the City in accordance with
section 925.10(b) of this ordinance:

"The mai ntenance of the storm water
facilities, including the detention pond,
shall be the owner's responsibility. The
owner's deed, and the deeds to any subsequent
owner, shall note that the owner shall accept
t he mai ntenance responsibilities. The City
of Bethlehem shall be permitted to inspect



ARTI CLE 925

31

(c)

the stormwater facilities on at |east an
annual schedule to ensure that any necessary
corrective work is perforned in a tinely
manner . "

D. As-built Note

The follow ng note regarding as-built records
shal |l be included on the plans:

"The devel oper shall ensure that current as-
built records are maintained during
construction. Upon conpl etion of
construction, Certified(i.e. P.E Stanped)
as-built drawi ngs shall be submtted by the
devel oper's engi neers. These as-built

drawi ngs shall be found acceptable by the
Cty Engineer prior to release of any
remai ni ng security."”

E. Revi si on Not e

The follow ng note regarding future revisions
to the plans shall be included on the plans
upon initial subm ssion

"I'n order to nmaintain continuity between plan
revi sions, any changes to a previous plan
subm ssion shall be flagged with a triangle.
Any changes not flagged nay be consi dered not
approved. Fl agged changes shall be
referenced to the appropriate revision date."

Pl an Subm ssi on

(1)

(2)

For regul ated activities specified in sections
925.01(a) & (b), the Drainage Plan shall be
submtted by the devel oper at the Prelimnary Pl an
stage to the follow ng parties:

A Two(2) copies to the Planning Bureau of the
City of BethlehenifOne(l) of these copies wll
be forward to the City Engi neer].

B. One(1) copy to the Lehigh Valley Pl anning
Comm ssi on.

For regul ated activities specified in subsections
"c, d, e, f, g, & h" of section 925.01, the

Drai nage Plan shall be submtted by the devel oper
to the Gty building permt officer as part of the
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(d)

(e)

buil ding permt application. The building permt
officer will then confer as necessary with the
Cty Engineer on the Drainage pl an.

(3) For regulated activities specified in section
925.01(i) & (j), the Drainage Plan shall be
submtted by the devel oper to the Lehigh Valley
Pl anni ng Commi ssion for coordination with the
PADER perm t application process under Chapter |05
(Dam Saf ety and Wat erway Managenent) or Chapter
| 06 (Fl ood Plain Managenent) of PADER s Rul es and
Regul ati ons.

Dr ai nage Pl an Revi ew

(1) The City Engineer shall review the Drainage Pl an
for consistency with the adopted applicable Storm
Wat er Managenent Pl an as enbodied by this
ordi nance and agai nst any additional storm
drai nage provisions contained in the Cty
subdi vi sion and | and devel opnent or zoni ng
ordi nance, as applicable.

(2) The Lehigh Valley Planning Comm ssion shal
provi de an advi sory review of the Drainage Pl an
for consistency with the applicable Storm Water
Managenent Pl an.

(3) For activities specified in sections 925.01(a) &
(b), the Lehigh Valley Planning Conm ssion shal
provide witten comments to the GCty, wthin a
time frane consistent with established procedures
under Act 247, as to whether the Drainage Pl an has
been found to be consistent with the Storm Water
Managenent Pl an.

(4) For activities specified in sections 925.01(1) &
(j), the Lehigh Valley Planning Conm ssion shal
noti fy PADER whether the Drainage Plan is
consistent wth the Storm Water Managenment Pl an
and forward a copy of the review letter to the
Cty and devel oper.

(5 The Cty may not approve any subdivision, |and
devel opnment, or building permt application, if
the Drainage Plan is not in conpliance with this
ordi nance as determned by the Cty Engineer.

Modi fication of the Pl ans

A nodification to a submtted Drai nage Plan for a
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proposed devel opnent site which involves a change in
control nethods or techniques, or which involves the
relocation or redesign of control neasures, or which is
necessary because soil or other conditions are not as
stated on the Drainage Plan (as determned by the Gty
Engi neer) shall require a resubm ssion of the nodified
Drai nage Pl an consistent with sections 925.07(b) and
(c), subject to review per section 925.07(d).

Har dshi p Wai ver Procedure

(1) The City Planning Comm ssion may hear requests for
wai vers where it is alleged that the provisions of
this (Act 167) ordinance inflict unnecessary
har dshi p upon the applicant. The waiver request
shall be in witing and acconpani ed by a $1000. 00
fee. A copy of the witten request shall be
provided to the City Engineer. Assistance may be
requested fromCty Solicitor and other sources as
required. The application shall fully docunent
the nature of the alleged hardshi p.

(2) The City Planning Comm ssion may grant a waiver
provided that all of the follow ng findings are
made in a given case:

A That there are uni que physical circunmstances
or conditions, including irregularity of |ot
si ze or shape, or exceptional topographical
or other physical conditions peculiar to the
particul ar property, and that the unnecessary
hardship is due to such conditions, and not
the circunstances or conditions generally
created by the provisions of this ordinance
in the Storm Water Managenent District in
whi ch the property is |ocated;

B. That because of such physical circunstances
or conditions, there is no possibility that
the property can be developed in strict
conformty wth the provisions of this
ordi nance, including the "no harni provision,
and that the authorization of a waiver is
therefore necessary to enable the reasonabl e
use of the property;

C. That such unnecessary hardshi p has not been
created by the applicant; and

D. That the waiver, if authorized, wll
represent the m ni mum waiver that will afford
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925. 08
(a)

(b)

925. 09

relief and will represent the |east
nodi fi cation possible of the regulation in
i ssue, as determ ned by the Cty Engineer.

(3) In granting any waiver, the Cty may attach such
reasonabl e conditions and safeguards as it may
deem necessary to inplenent the purposes of Act
| 67 and this ordinance, including the requirenent
of afeeinlieu of detention as stipulated in
section 925.03(b). The Gty shall not grant any
wai ver which would result in conditions hazardous
to persons or conducive to property danage, or
whi ch woul d significantly increase an existing
potential for property danmage, or which woul d
significantly increase an already hazardous
condition to persons.

| NSPECTI ONS

The Gty Engineer or his designee shall be permtted to
i nspect all phases of the installation of the pernmanent
stormwater control facilities and the conpleted
installation. The Gty Engineer or his designee may

al so check that as-built records are being maintained
onsi te.

| f at any stage of the work the City Engi neer

determ nes that the permanent storm water control
facilities are not being installed in accordance with
t he approved devel opnent plan, the City may revoke any
existing permts, acquired fromthe Cty, until
acceptabl e i npl enentati on of the approved devel opnent
plan - as determned by the Gty Engineer - is nade.

FEES AND EXPENSES

The applicant shall sign an agreenent to pay for fees and
expenses established by the Gty of Bethlehemto conpensate
the Gty for the cost incurred during the review and
processi ng of the Drainage Plan. The fees and expenses
shall, at a m ninmum cover the foll ow ng:

(a)

(b)

The review of the Drainage Plan by the Gty Engi neer or
his representative.

Site inspections and necessary testing, including but
not limted to the foll ow ng:

(1) The inspection of required controls and
i nprovenents during construction.
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(2) The final inspection upon conpletion of the
controls and i nprovenments required in the plan.

(c) Any additional work required to enforce any permt
provi sions regul ated by this ordinance, correct
viol ations, and assure the conpletion of stipulated
remedi al actions.

Each applicant shall receive an invoice which explains the
| abor, material, and equi pnment cost at the conclusion of the
revi ew and processing.

925. 10 MAI NTENANCE RESPONSI BI LI Tl ES

The mai ntenance responsibilities for permanent storm water
runoff control facilities shall be determ ned based upon the
type of ownership of the property which is controlled by the
facilities.

(a) Single Entity Oamership

In all cases where the permanent storm water runoff
control facilities are designed to manage runoff from
property in a single entity ownership as defined bel ow,
t he mai ntenance responsibility for the storm water
control facilities shall be with the single entity
owner. The single entity owner shall enter into an
agreenent with the Gty which specifies that the owner
or future owmer will properly maintain the facilities
consistent with accepted practice as determ ned by the
Cty Engineer. The agreenent shall provide for regular
i nspections by the Gty and contain such provisions as
necessary to ensure tinely correction of any

mai nt enance deficiencies by the single entity owner. A
single entity shall be defined as an individual,

associ ation, public or private corporation, partnership
firm trust, estate or any other legal entity enpowered
to own real estate.

(b) Miltiple Omership

In cases where the property controlled by the pernmanent
stormwater control facilities shall be in nultiple
ownership (i.e. many individual owners of various
portions of the property), the devel oper may, with the
approval of the Cty, dedicate the permanent storm
water control facilities to the Cty for maintenance.
The devel oper shall then provide a one tine fee to the
City to provide for maintenance of the facility in
perpetuity. This fee shall be based on a reasonable
estimate of the projected costs to maintain the
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925. 11

925. 99
(a)

(b)

facility, so that these projected costs can be
conpletely paid by the interest earned on the one tine
fee. This fee shall be placed into a special escrow
account to be used, at the approval of the Cty

Engi neer, solely for stormwater nanagenent purposes.
Shoul d dedi cation of the stormwater control facilities
to the Gty not be approved, the devel oper shal

provi de ot her arrangenents - acceptable to the Gty
Engineer and the Cty Solicitor - to guarantee the

mai nt enance of these facilities.

In certain nmultiple ownership situations, it may be
beneficial to transfer the maintenance responsibility
to an individual or group of individuals residing
within the controlled area. These individuals may have
t he permanent stormwater control facilities adjacent
to their lots or otherwi se have an interest in the
proper maintenance of the facilities. |In these

i nstances, the individual (s) may enter into a fornma
agreenent with the Gty for the maintenance of the
facilities. The Gty shall have the option of

mai nt ai ni ng ownership of the facilities and the
responsibility for periodic inspections.

Rl GHT OF ENTRY

Upon presentation of the proper credentials, duly

aut hori zed representatives of the City may enter at
reasonabl e times upon any property within the Cty to
i nvestigate or ascertain whether proper naintenance is
bei ng provided for any public or private storm water
managenent facility.

PENALTY

Any person who violates any provision of this Article
shall be subject to the follow ng penalties:

(1) First violation - A fine of $200.00, or thirty
days inprisonnent, or both;

(2) Second violation - A fine of $500.00, or sixty
days inprisonnent, or both;

(3) Third and each subsequent violation - A fine of
$1, 000. 00, or ninety days inprisonnent, or both.

This Article and the foregoing penalties shall not be
construed to limt or deny the right of the Gty or any
person to such equitable or other renedi es as may

ot herwi se be available with or without process of |aw,
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i ncl udi ng paynment of damages to the Gty by any person
causi ng danmage or injury to the Cty's storm sewer
system (Ord. 3029. Passed 10/15/85; Od. 3242.
Passed 2/7/89; Ord. 3476. Passed 5/5/92; Od. 3876.
Passed 3/17/98.)



